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EXECUTIVE SUMMARY OF THE RECOVERY PLAN

FOR THE AMARGOSA VOLE

CURRENT STATUS: This specieswasfederallylisted as endangeredwith

critical habitatin 1984.

HABITAT REQUIREMENTS AND LIMITING FACTORS: TheAmargosa

vole is arodentwith ahighly localizedrangein thecentralMojaveDesertof

California. Thisspeciesis closelyassociatedwith, anddependentupon, wetland

vegetationpresentin disjunct “pockets” alongan isolatedripariansegmentofthe

AmargosaRiver. Historical andcurrentthreatsto thespeciesandits habitat

includeconversionof wetlandsfor farming,diversionof surfaceor groundwaters,

intermittentflooding,and introductionof exoticplant andwildlife species.

RECOVERY OBJECTIVE: Thegoalof this plan is to stabilizeandprotect

existingpopulationsandhabitatso thatthis speciesmaybe reclassifiedto

threatened.

RECOVERY CRITERIA: Developmentof delistingcriteriafor theAmargosa

vole is notpossibleatthis time dueto apaucity ofinformationrelatingto the

species’biology andmanagementrequirements.TheAmargosavole maybe

downlistedto threatenedstatuswhenextant(existing)wetlandhabitatsandwater

sourcesfor perpetuatingtheseareasaresecuredandmanagedto maintainstableor

increasingvole populations.

ACTIONSNEEDED:

(1) Secureall extantwetlandhabitats,while focusingpriority on “upland”

areascontaining“core” vole populations.Securedlandswill be managed

to maintainviablevole populationsandmaximizehabitatconditions

throughprotectionofspring sourcesandcontrolof exoticandlor

competitivespeciesandincompatibleuses.

(2) Surveythepopulationandobtainbasiclife historyinformation.
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(3) Quantifyhabitatcharacteristicsanddeterminetemporaland spacial

patternsof use.

(4) Completegeneticanalyses.Geneticinformationis neededfrom

contemporaryandhistoric populations.

(5) EnhanceAmargosavolepopulationsandhabitat.This mayinclude

reintroductionof thevole into historichabitat.

(6) Monitor habitattrends.

(7) Developapublic outreachprogram.

RECOVERY COSTS ($l,000’s):

Year Need1 Need2 Need3 Need4 Need5 Need6 Need7 Total

1998 35 25 20 25 0 0 12 117

1999 36 25 20 15 0 0 7 103

2000 20 25 20 15 1 0 3 84

2001 25 25 20 0 1 0 3 74

2002 5 25 25 5 9 0 3 72

2003 5 0 0 0 0 0 3 8

2004 5 0 0 0 0 0 3 8

2005 5 0 0 0 0 0 3 8

2006 5 0 0 0 0 0 3 8

2007 5 0 0 0 0 0 3 8

2008 5 0 0 0 0 0 3 8

2009 5 0 0 0 0 0 3 8

Total Cost:156 125 105 60 11 0 49 506

DATE OF RECOVERY: Theinterimgoalofsecuringwetlandhabitatsand

watersourcescouldpossiblybe metasearlyas1998 if watersourcescanbe

readily secured.DownlistingoftheAmargosavole from endangeredto

threatenedcouldpossiblybe met asearlyas2003 if reintroductionof thevole into

historichabitatis notnecessaryto ensurepopulationviability. A delistingtarget

datecannotbe projectedatthis time.

iv



TABLE OF CONTENTS

Page

DISCLAIMER PAGE I

ACKNOWLEDGMENTS ii

EXECUTIVE SUMMARY iii

LISTOF TABLES vi

LIST OF FIGURES vi

PartI. INTRODUCTION 1

A. Brief Overview 1

B. Taxonomy I

C. Description 2

D. HistoricalDistribution 2

E. Critical Habitat 3

F. DistributionandPopulationTrends 4

G. Life History 6

H. HabitatDescription 8

I. Historical andCurrentThreats 9

J.ConservationEfforts 13

V



PartII. RECOVERY .18

A. Objective 18

B. Narrative 19

PartIII. LITERATURE CITED 31

PartIV. IMPLEMENTATION SCHEDULE 35

AppendixA: Summaryof commentsreceivedon the 1988Draft RecoveryPlan

for theAmargosaVole 43

LIST OF TABLES
Page

Table 1. PlantspeciescompositionatAmargosavole sitesin Amargosa

CanyonandGrimshawLakeAreasof Critical Environmental

Concern 10

Table2. Managementtasksspecifiedfor wetlandhabitatAmargosavole

protectionin theGrimshawLakeAmargosaCanyonAreasof

Critical EnvironmentalConcernManagementPlans 17

LIST OF FIGURES

Figure 1. Critical habitatanddistributionofwetlandhabitatswithin the

geographicrangeoftheAmargosavole 5

Figure2. AmargosaCanyonandGrimshawLakeAreasofCritical

EnvironmentalConcern 16

vi



Amargosa Vole

(Microlus cuiWornicusscirpensis)

RecoveryPlan

Part I. INTRODUCTION

A. BRIEF OVERVIEW

TheAmargosavole (Microtus calWornicusscirpensis)is adesert

subspeciesofthewidely distributedCaliforniavole (Microtus cal~fornicus). The

Amargosavole historically inhabitedahighly localizedand isolatedwetlandof

thecentralMojaveDesertin extremesoutheasternInyoCounty, California,near

theInyo-SanBernardinoCountyline. It dependsupon, andis closelyassociated

with, wetlandvegetationdominatedby bulrush(Scirpusolneyi). TheAmargosa

vole waslisted asa CaliforniaStateendangeredspecieson September2, 1980

(Title 14 CaliforniaAdministrativeCode,Section670.5)andasaFederal

endangeredspecieswith critical habitaton November15, 1984(49Federal

Register(FR): 45160). Reasonsfor listing includedlossof historicalhabitat,

rechannelizationof watersourcesneededto perpetuatehabitats,andpumpingof

groundwater.Basedon thehigh degreeof threatandlow full recoverypotential,

theAmargosavole hasbeengivenarecoverypriority of 6, meaningthatit is a

subspeciesunderhigh threatwith a low recoverypotential.

B. TAXONOMY

InformationaddressingthetaxonomichistoryofthegenusMicrotus is

availablefrom Tamarin(1985). TheAmargosavoleis one of 17 subspeciesof the

Californiavole (Hall 1981). Thetaxonwasoriginallydescribedasadistinct

species,Microtusscirpensis,basedon sevenspecimenscollectednearShoshone

(Bailey 1900). Kellogg (1918),in revisingthecaiWornicusspeciesgroupwithin

andadjacentto California,reassignedthescientificnameMicrotus caiWornicus

scirpensis,andprovidedthevernacularname“Amargosameadowmouse”. This
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is thecurrently recognizedscientificnamein the literature(Hall andKelson 1959,

Hall 1981).

C. DESCRIPTION

As with othercongeners(thosebelongingto thesamegenus),theoverall

appearanceoftheAmargosavole is a stout-bodied,almostcylindrical, compact

mouse. Thecomparativelyshort tail, small roundedears,andshortlegs easily

distinguishit from mostothersmallmouse-likerodents. TheAmargosavole

averages8 inches(20.3centimeters)in total length. Tail lengthaveragesabout2

‘A inches(6.3centimeters).Coloration is “bright” brown,rangingfrom cinnamon

buffto “buckthorn” brown(Kellogg 1918). Distinguishingcharacteristicsinclude

the“bright” pelagecoloration,anda small skull with comparativelylarge

zygomaticwidth (Kellogg 1918).

D. HISTORICAL DISTRIBUTION

ThehistoricalrangeoftheAmargosavole, althoughnevercompletely

documented,apparentlywaslimited to wetland“pockets” extendingfrom the

desertcommunityof Shoshone,Inyo County,to theAmargosaCanyon,Inyo

County,California. Thelargely subterraneanAmargosaRiver and anassociated

seriesof small tributary springsmaintainan isolated10-linearmile (16kilometer)

stretchofperennialsurfacewater. Associatedwetlandvegetationis dominatedby

bulrush,cattails(Typhaspp.),and saltgrass(Distich/is spicata).

Thetypespecimens(specimensfrom whichthedescriptionofthespecies

was based)of theAmargosavole werecollectedin 1891 from a small “tule”

marshnearthecommunityof Shoshone(Bailey 1900). Subsequentto the marsh

beingburnedfor severalyearsand usedasahog pasture,unsuccessfultrapping

attemptsto obtain additionalvolesledto theerroneousconclusionthatthe

subspecieswasextinct (Kellogg 1918). In the 1930’s,additionaltrappingefforts

to relocatespecimensweresuccessfulnearShoshoneandapproximately4 miles

(6.4kilometers)farthersouthalongtheAmnargosaRiver nearthe communityof

TecopaHot Springs(l3leich 1 979a). Trappinginventoriesofextantwetland
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“pockets” between1977and 1988documentedadditionalAmargosavole sites

alongtheAmargosaRiver drainage,extendingfrom atributary spring0.5 mile

(0.8kilometer)northof TecopaHot Springs,southfor approximately3.5 miles

(5.6kilometers)to thenorthernendof AmargosaCanyon(GouldandBleich

1977,Bleich 1979b,RadoandRowlands1984,Murphy andFreas1989).

E. CRITICAL HABITAT

Critical habitat,asdefinedby section3 of theEndangeredSpeciesAct (16

U.S.C. 1531 etsec.),asamended(Act), andat 50 CFRPart424, includes:1) the

specificareas,within thegeographicareaoccupiedby aspeciesat thetime ofits

listing in accordancewith theprovisionsof section4 of theAct, onwhich are

foundthosephysicalor biological featuresessentialto theconservationof the

speciesandwhich mayrequirespecialmanagementconsiderationsor protection;

and2) specificareasoutsidethegeographicalareaoccupiedby thespeciesatthe

time it is listed which are determinedto be essentialfor theconservationof the

species.

Amargosavole critical habitat(49FR45160)encompassesanareaof

4,520acresin southeasternInyo County,California: T2ONR7E Sec.4,5, NY2and

SEY4 Sec.9,NW¼Sec.10,SW’/4 SW’A Sec.15,E’A Sec.16,NW¼Sec.22;T21N

R7E5½Sec.28,S½andNW’A Sec.29,Sec.32,33 (Figure 1). Within theseareas,

themajorconstituentelementsthatareknownto requirespecialmanagement

considerationsorprotectionaremarshvegetation(primarily bulrushesofthe

genusScirpus),springs,andsomeopenwateralongtheAmargosaRiver,which

provideescapecoverandan adequatefood supply.

Critical habitatconsistsof all extantvolepopulationsandsignificantareas

of potentialhabitatfrom justnorthofTecopaHot Springsto thenorthern

AmargosaCanyon,justsouthof Tecopa. Thetypelocality (wherethetype

specimenwasfound),nearShoshone,is not within critical habitat.No

informationexistssuggestingthatcritical habitatboundariesshouldbe revised.
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F. DISTRIBUTION AND POPULATION TRENDS

ThecurrentdistributionoftheAmargosavoleextendsdiscontinuously

from atributary springsitelocatedin theSW’A NE’A of Sec.33,T2IN R7E;south

to theSW’A SW¼ofSec.15,T2ONR7E, SanBernardinoBaselineMeridian. The

distributionofthis rodentappearsto coincideprincipallywith isolated

bulrush-cattail“pockets” that arenot subjectedto regularinundationduringheavy

summerthunderstorms.Although thepreciseareaofwetlandhabitatsin the

TecopaLakeBasin andAmargosaCanyonhasnotbeendetermined,suchareasdo

notexceed500 acreseach(Figure 1). Amargosavoleshaverecentlybeen

live-trappedin wetlandhabitatsfrom thefollowing localities: T21NR7E,Sec.33;

T2ON R7E Sec.4,5, 9, 15, SanBernardinoBaselineMeridian(Bleich 1979b,

Radoand Rowlands1984, Murphy andFreas1989). Wetlandhabitatsabove

1,370feet(410meters)elevation(upland)arenot susceptibleto inundationby

seasonalflooding; habitatsbelow 1,370feet(410meters)elevation(lowland)are

vulnerableto flooding.

Occupiedhabitatpatchesabove1,370feet(410meters)elevationinclude

themarshcreatedby the developedwarm springeastofTecopaHot SpringsRoad

immediatelynorth of thecommunityof TecopaHot Springson landadministered

by theBureauofLandManagement(BLM). Theseoccupiedpatchesalsoinclude

thenarrowtule marshrunning throughtheTecopaHot SpringsCountyParkwest

ofTecopaHot Springsroad,andthetule marshon both sidesofTecopaHot

springsRoadeastoftherailroadgradingand immediatelynorth of thecommunity

ofTecopaon landsadministeredby BLM. Thepropertyownedby TheNature

Conservancyis expectedto provideadditionalsecurehabitatfor voles(Murphy

andFreas1989). Thesehabitatpatcheswill be thefocusof initial recoveryefforts

to achievetheinterimrecoveryobjective.

TheAmargosaRiver drainage,extendingdownstreamfor approximately5

linearmiles (8 kilometers)from thesouthernmostdocumentedAmargosavole

locality, hasbeeninventoriedunsuccessfullyfor thespecies(RadoandRowlands

1984,Rado1985). A narrowbut almostcontinuousbanddominatedby cattails

andbulrushexistedat thetime of thesesurveys. Prior investigatorshypothesized
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Figure 1. Designated critical habitat and wetland
habitat within range of Amargosa vole
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that thesehabitatsare intermittentlysubmergedby flashflood watersthroughthe

AmargosaCanyon. Thus,althoughthehabitatis seeminglyfavorable,the

flooding createsanunstablesituationthatmaylimit vole dispersaland

colonization(RadoandRowlands1984,Murphy andFreas1989).

Nopopulationtrendinformationis currentlyavailablefor this rodent.

Lossofthetypelocality, plus theheavyfloodingof low-lying portionsofits

extanthabitatsin 1983 andsubsequentlow rateoftrappingsuccess(Radoand

Rowlands1984)suggestthat Amargosavolepopulationsmaybe in decline.

G. LIFE HISTORY

Asidefrom existing informationconsistingalmostexclusivelyoffield

inventories(i.e.,presence/absence)for thespecies’occurrence(GouldandBleich

1977,Bleich 1979b,RadoandRowlands1984,Murphy andFreas1989),no other

informationon theAmargosavoleis available. However,thelife historyofthe

Amargosavole is probablysimilar to thatof theCaliforniavQle (M caiWornicus),

from whichthefollowing informationis derived.

TheCaliforniax’ole typically inhabitsgrasslands,althoughit alsooccupies

wetlands(Getz 1985). Volesareprimaryconsumersandoftentheprincipal

herbivoreswithin occupiedhabitats(Roseand Birney 1985). Theymayexcavate

anextensiveundergroundnetworkofrunwaysandtunnels(Wolff 1985),andin

densecoverfrequentlydevelopextensivesurfacerunways(Taitt andKrebs 1985).

The inability to concentrateurineand conservewateris amajorreasonfor

thevole’sdistributional restrictionto mesicandwetlandhabitats(Getz1985);

volesarepoorly adaptedto conservewaterandlackotherphysiologicalor

morphologicalcharacteristicsto allow themto toleratehightemperatures(Rose

andBirney 1985). Californiavolesrequireregularintakeof largeamountsof

water,meetingorexceeding10 percentof body weightper day (Batzli andPitelka

1971).

Californiavolesareactivethroughouttheyear. Activity usuallyoccursin
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daylighthoursduringwintermonths,althoughanimalsmaybecomecrepuscular

andnocturnalthroughthesummer(Madison1985). Grassesand forbschiefly are

consumed,aswell asseeds(Heske,et al. 1984). Grassesin thegeneraHordeum,

Bromus,andLolium wereincludedasfood items in acentralCaliforniavole

population(Gill 1977),althoughthosegreensucculentplantsmostabundantin

occupiedhabitatsareprobablyconsumedin thegreatestamounts(Zimmerman

1965). Whenseasonallyavailable,greenemergentvegetationcomprisesthebulk

ofthe diet; grassseedspredominatein thediet during thesummerandautumn

(Batzli andPitelka1971).

Californiavolehomerangesize is typically small. Krebs(1966)notedthe

tendencyofthespeciesto “remain in arestrictedarea.” Dispersaldistancesofup

to 400 feet(120meters)wererecordedfora comparativelysmall proportionofthe

markedCaliforniavoles during this 1966study. Madison(1985)hasreiterated

thetendencyfor this rodentspeciesto remainwithin aconfinedarea,statingthat,

“...avole canmoveacrossits entire [home]rangewithin a fewseconds,certainly

in lessthan1 min[ute].”

Socialsystemsof Californiavolesreportedlyrangefrom monogamyto

polygamy(Wolff 1985). Reproductionmayoccuratany timeof year,but is

primarily influencedby factorssuchastemperatureandprecipitationthat

determineavailability offood andwater(Hoffmann 1958,Seabloom1985). In

centralCalifornia,vole populationspeakduring thespringandbegindecliningin

late summer(Hoffmann 1958). TheCaliforniavole populationin late summer

usuallyconsistspredominantlyof adults. Juvenilesaremostabundantduringthe

winter andspring(Batzli andPitelka1971).

TheCaliforniavole’s life expectancyis short. Duringaone yearstudy,

Krebs(1966)estimatedtheaveragelongevity ofadultmalesandadultfemalesat

about8 weeksand 12.5 weeks,respectively.Predatorsincludebirds, snakes,and

mammals(Pearson1985).

Reproductivematurityis reachedwhenfemalesattainaweightof 0.9-1.1

ounces(25.5-31.1grams)andmalesaweightof 1.2-1.4ounces(34-39.6grams)
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(Hoffmann 1958). Vole nests are composed of dried grass and may be placed

above or below ground (Wolff 1985). In central California, litter size increases

from about three at the beginning of the breeding season in the fall, to a peak of

about six in the spring (Hoffmann 1958). Mean litter size for the species is 4.7

(Nadeau 1985). Young are born after a gestation of 21 days, and are weanedafter

14 days (Nadeau 1985).

Seasonal population fluctuationsduring a2-yeargrasslandstudyranged

from 4 to 64 animalsperacre(Krebs 1966). The speciesalsoundergoes2- to 4-

year cyclic irruptions (Batzli and Pitelka1971). Lidicker (1973) examined such

an irruption between1959-1963, where California vole populations ranged from a

low of 20 to a high of 632 per acre. Causes of subsequent population“crashes”

are not well understood, but could be related to food quality and availability

(Batzli and Pitelka 1971). Cyclic vole population explosions may result in

intensive interspecific competition for availableresources(Heske,etal. 1984).

H. HABITAT DESCRIPT1ON

TheAmargosavolehasbeenfoundin isolatedwetlandhabitatswhere

bulrushis a dominantperennialoverstoryspecies.Theseform discontinuous

narrowbandsalongtheAmargosaRiver,brokenby more“characteristic”desert

vegetationdominatedby creosotebush(Larrea tridentata),burrobush(Ambrosia

dumosa)and desert holly (Atriplex hymenelytra).Perennialtributaryspring

sources interspersed along this sectionof theAmargosaRiveradditionallycreate

mesic habitat “islands” of cattails and bulrush,rangingin sizefrom lessthan 1 to

over S acres.GouldandBleich(1977)locatedfive individual volesin five

separateareaswherebulrush densitiesrangedfrom “moderate”to “high.” Fourof

the five sites were on slopesoflessthan20 percent. Theremainingsitewason

level ground. Bleich (1 979b) subsequently captured 14 voles at a single site

within “moderate” density bulrush habitat on level ground. Virtually all known

trapping sites (six of seven) were closely associated with standing perennial

surfacewater. No estimatesof plant speciescompositionwereprovidedin these

studies. Radoand Rowlands(1984)later describedthevegetationalcomposition

attwo siteswheretheAmargosavole wascaptured. Informationobtainedusing
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the releve method (Mueller-Dombois and Ellenberg 1974) included estimates of

vegetational cover by canopy height. A successful vole trapping site in Amargosa

Canyon was dominated by an overstory of bulrush, arrow weed (Plucheasericea),

seep-weed (Suaedatorreyanna),quailbush(Atriplex lentWormis),and southern

reed(Phragmitesaustralis). Understoryvegetationincludedyerbamansa

(AnemopsiscalWornica)andsaltgrass.Saltcedar(Tamarixramosissima)was

introducedat somepoint in thepastandhasrecentlybecomeextremelydensein

areasconsideredsuitablevole habitatin northernAmargosaCanyon. Constituent

vegetationatanothervole siteapproximately3 miles to thenorth in theTecopa

Lake Basinconsistedof a lessdiverseplantassemblagedominatedby an

overstoryofbulrushandan understoryofyerbamansa,saltgrass,andreeds

(Juncussp.)(Table 1).

I. HISTORICAL AND CURRENT THREATS

Lossor degradationof habitatsusedby theAmargosavole is an important

reasonfor the species’decline. Thetypelocality “tule” marshat Shoshonewas

burnedandsubsequentlyusedfor hog farmingafterthediscoveryofthisrodent

(Kellogg 1918). Springflow at this locality hasalsobeendivertedand

channelizedto allow for swimmingpool construction.Developmentofadditional

springsourcesnearTecopaHot Springs,with associatedlandmodificationsfor

buildingsandparkinglots, hascontributedto furtherwetlanddegradationand

loss.

ConstructionoftheTonopahandTidewaterRailroadline, bisectingthe

TecopaLakeBasinin 1906-1907,mayhavesignificantlyalteredhistorical

pondingpatternson thebasinfloor, resultingin the lossofwetlandpocketsorthe

creationofadditional wetlandareasby retentionofsurfacewatersalongthe

railroadembankment.Thesubsequentconstructionofthe TecopaHot Springs

Road and the Old SpanishTrail Highwaymayhavesimilarly affectedthearea.
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PlantspeciescompositionatAmargosavole sitesin Amargosa

CanyonandGrimshawLakeAreasof Critical Environmental

Concern1’

HeightClass Species PercentCover
feet Amargosa Tecopa

(meters) Canyona’ Basin~’

0 - 0.81 Anemopsiscal~fornica 10-20 1-5
(0 - 0.24) Distichlis spicata 5-10 60-80

Frankeniagrandiflora <1
Juncussp. <1 1-5
Haplopappusacradenius <1
Nitrophila occidentalis <I <I

0.81 - 1.6 Carexsp. 20-40
(0.24- 0.48) Cirsium mohavensis <1

1.6-3.2 Juncuscooperi <I
(0.48 - 0.96) Suaeda:orreyanna 5-10

3.2 - 6.4 Atri~lex lentWormis 10-20
(0.96- 1.92) Plucheasericea 5-10

Scirpusolneyf 10-20 20-40
Typhadomingensis <1

6.4+ Baccharisglutinosa <1
(1.92+) Phragmitesaustralis 1-5

Salix nigra
var. vallicola <1

NumberofSpecies 14 8

t1Adaptedfrom RadoandRowlands(1984).

~‘AmargosaCanyon(SW’A SW’A Section15, Township20 North,Range7 East).
a/TecopaLakeBasin(SW’A NE¼Section33,Township21 North,Range7 East).

10
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Whenfederallylisted, muchofthehabitatwasprivatelyowned. Burning,

grazing,andspringdevelopmenthadgreatlymodifiedor eliminatedsuitable

habitat. Competitionfrom introducedspecieswasidentifiedasa contributing

factorin thedeclineof theAmargosavole. Currently,theBLM, CaliforniaState

LandsCommission,andTheNatureConservancyadministermostof themarsh

habitatof theAmargosavole. Burning andlivestockgrazingareno longera

threatwith possiblytheoneexceptionof trespasscattleimpactsto potential

habitatin northernAmargosaCanyon.

Thedevelopmentandexploitationof subterraneanwatersourcesfor

geothermalenergyproduction,whichhasbeenconsideredfor portionsof thearea

(U.S.D.I.Bureauof LandManagement1984),couldalsoresultin furtherhabitat

alterationor loss. Both public andprivatelandsin theTecopaLakeBasinhave

the potentialfor futuregeothermalenergydevelopment.Othersourcesof water

exploitationincludepumpingfor domesticconsumptionby residentsof the

communitiesofShoshone,TecopaandTecopaHot Springsor for

commercial/investmentdevelopmentand operation. A planto developaresort

hotel with golf coursein this areahasbeenproposedbut subsequentlywithdrawn.

Aside from very localizedpotentialfor developmentwithin thecommunitiesof

TecopaandTecopaHot Springs,opportunityfor short-termdevelopmentwithin

Amargosavole habitatis low. Alterationofsubstantialportionsoftherangeof

this rodentcould occur,however,if appreciablewaterdevelopmentis permitted

or economicallyfeasiblegeothermalresourcesarediscoveredin thearea.

Many non-nativespeciesof wildlife andplantshavebeenintroducedinto

thearea(RadoandRowlands1984,Murphy andFreas1989). Vole populations

maybe subjectto interspecificcompetitionwith thehousemouse(Mus

musculus),a speciesthatformsadominantcomponentof themarshrodentfauna

(Gould and Bleich 1977, Bleich 1 979b, Rado and Rowlands 1984, Murphy and

Freas 1989). Predation by domestic cats (Felis cat-us)(especially those owned by

recreationists visiting Tecopa and Tecopa Hot Springs for extendedperiodsduring

the winter months) and feral cats could result in significant mortality. The human

population in the area varies annually from a summer low of approximately 250

residentsto ahigh of 3,000wintervisitors (U.S.D.I. Bureauof LandManagement
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1983a). The influx of people may correspond to that period of time when vole

populations are at an annual low. Camping and parking areas heavily utilized

during the winter are located next to upland bulrush marshes occupied by voles.

The introduction and establishment of tamarisk into the Amargosa River

drainage may be diminishing vole habitat quality through replacement of bulrush

and other native wetland plants. In areas not exposed to regular flooding, salt

exuded from tamarisk leaves prevents the perpetuation of a lower canopy flora

which may provide a critical source of food and cover for local vole populations

(DeLoach 1991). Tamarisk currently is widespread along the northern portion of

Amargosa Canyon, but only lightly established elsewhere within the range of the

Amargosavole.

Previous investigators have recorded a variety of sympatric native rodent

species at vole locations, including deer mice (Peromyscusmaniculatus),harvest

mice (Reithrodontomysmegalotis),and desert woodrats (Neotomalepida) (Gould

and Bleich 1977, Bleich 1 979b, Rado and Rowlands 1984, Murphy and Freas

1989). Such species could limit vole population numbersdueto competitionfor

food or other resources or their ability to more opportunistically use wetland

habitats subject to periodic habitat inundation or other alteration.

Pesticideapplicationsmayincludeuseofrodenticidesandherbicidesnear

the communities of Tecopa and Tecopa Hot Springs. The current extent of

pesticide applications within the geographic range of the Amargosa vole is

unknown. Many pesticides commercially available could directly and indirectly

affect this species, however. Herbicide used in saltcedar eradication may also

affect voles if they occur in close proximity and if herbicideis notusedcorrectly.

Intermittent but extensive inundation of lowland habitats occurs within the

major portion of potentially occupiable areas of Amargosa vole range. Flooding

may pose a serious threatbecausevolesarenot capableof readilyclimbing

emergent vegetation (Rose and Birney 1985). Summer rain storms may

completely submerge marsh habitats for periods of up to two weeks. For

example, a 1984 inventory of a previously occupied lowland site (Bleich 1979b)
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failed to confirm the presence of the animal afterprolongedflooding(Radoand

Rowlands 1984). Negative survey results led investigators to speculate that

“...perpetuation of Amargosa vole populations over an extended period of time

could heavily depend upon the continuedstability ofarelatively smallproportion

of bulrush-dominated habitats which are locatedon highergroundnot susceptible

to flooding. Suchsitescouldserveaspointsfrom which re-establishmentinto

lower-lying areas may take place during normal or dryperiods. Their relative

scarcity should mandate a very high level of protective management” (Rado and

Rowlands 1984). Preferred plant species composition and density or food

availability in themselves are inadequate to ensure long-termpersistence.The

notable difference between vole presence and absence within similar habitatsis

the vulnerability of an area to flooding. Only habitatabove1,370feet(410

meters) in elevation remains secure for the vole during extreme flooding and

highwater (what is locally called the “30 year floods”) (Murphy and Freas 1989).

The often small (i.e., less than 5 contiguous acres) size and disjunct

distribution of wetland habitats in the Tecopa Lake Basin increase the likelihood

of extirpation of constituent vole populations through intermittent flooding,

inbreeding depression, etc. “Corridors” of wetland habitats, such as spring

overflow channelswhichwould link suchsites,areessentialfor maintainingvole

geneflow andaffordingtheopportunityfor adjacentpopulationsto recolonize

affected sites. Flooding, watertable drawdown, spring flow alteration, or long-

term shifts in weatherpatternstowardsincreasingaridity mayresultin the lossof

wetland “pockets” and/or “corridors”.

The U.S. Army Corps of Engineers has been involved with review of

specific projectsthatpotentiallycouldaffect wetlandhabitatsutilized by the

Amargosavole. TheCaliforniaDepartmentof TransportationandtheCountyof

Inyo have been similarly involved as permitting agencies for local area projects,

including maintenance of area roads adjacent to the Tecopa Lake Basin.

J. CONSERVATION EFFORTS

Amargosavolehabitatis locatedon Federal,State,andprivatelands.
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Wetland habitats occupied by the Amargosa vole are primarily situated on BLM

lands in two contiguous “blocks” totaling approximately 1,250 acres. One site is

700 acres around the vicinity of Tecopa, including severaluplandbulrush-cattail

marsh “pockets”. The other site is 550 acres near Tecopa Hot Springs, including a

significant portion of extant lowland marshes. The BLM, recognizing the

environmental sensitivity of this area, designated two Areas of Critical

EnvironmentalConcern,includingportionsof theTecopaLakeBasinandthe

Amargosa Canyon, as a part of the California DesertPlanProgram(Figure2)

(U.S.D.I. Bureau of Land Management 1980). Management plans for each area

were completed in 1983 (U.S.D.I. Bureau of Land Management 1983a, 1983b).

Management prescriptions for the 1,000-acre Grimshaw Lake Area of

Critical Environmental Concern include measures to limit vehicular access and

mineral development, maintain wetlandvegetationandwaterflow, andmonitor

Amargosa vole populations. Management prescriptions for the 8,300-acre

Amargosa Canyon Area of Critical Environmental concern includesimilar

protective actions. Implementation of these actions has included a live-trapping

survey of both areas for the Amargosa vole (Rado and Rowlands 1984). The

BLMhas completed many of these actions but administrative actions identified in

the plan for long-term protection of wetland habitats and water sources,

monitoring of vole populations and land acquisition within the Amargosa Canyon

remain (Tom Egan, Bureau of Land Management, pers. comm., 1993). Table 2

summarizes respective management plan actions relevant to the Amargosa vole.

The State of California owns a single section of land (Section 16) in the

northern end of Amargosa Canyon. This State section includes an approximately

1-linear mile (1.6 kilometers) segment of the Amargosa Canyon, bordered by a

10-100 foot (3-30 meter) band of cattail-bulrush vegetation.This640-acreparcel

is undeveloped.TheStatecurrentlyhasno plansto alterextantwildlands. The

BLMhas entered into a cooperative agreement with the State Lands Commission

for management of these lands.

The Nature Conservancy, a non-profit conservation organization, has

acquired a 160-acre parcel in the SE’/4 of Section 4 of Township 20 North, Range
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7 East,within thesouthernmostof thesetwo blocksofprivateland. TheNature

Conservancy’s parcel includes a majortributaryspringsupplyingwaterto the

basin, and a portion of an approximately 5-acre upland bulrush-dominated marsh.

Fresh vole sign was found within this marsh in November and December 1987

and animals were captured in the adjacent tule marsh administered by the BLMin

the NE¼of Section9 of Township 20 North, Range 7 East (Murphy and Freas

1989).

Two additional private areas of habitatremain,onethat includes

approximately 400 contiguous acres near Tecopa Hot Springs and another area of

land in northern Amargosa Canyon. The site within the canyon historically

included extensive meadows and now is used for cattle grazing. This area of

private land is a high priority acquisition parcel for the BLM, and may be valuable

as a secure site for habitatenhancementandreintroductionof thevole.
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Figure 2. Amargosa Canyon and Grimshaw Lake
Area of Critical Enviromental Concern (ACEC)
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Table 2. Management tasks specified for wetland habitat and Amargosa

vole protection in the Grimshaw Lake and Amargosa Canyon

Areas of Critical EnvironmentalConcernManagementPlans1’

Management Prescription
Mgmt.

A

Plan~’

G

Action

Completed Pending

(1) Removetamarisk X X
(2) Acquire private lands X X
(3) Developcooperative

landowner agreements X X
(4) Restrict vehicles X X X
(5) Rebuildvehiclebarricade X X
(6) Construct interpretive signs X X X
(7) Monitor wetlandhabitats X X
(8) Conduct general vole survey X X
(9) Monitor vole populations X X X
(10)Mineralwithdrawal X X
(11) Identify springwaterreserves X X

1’Source: adapted from Bureau of Land Management (1983a, 1983b).

1”’A”=Amargosa Canyon Area of Critical EnvironmentalConcernManagement

Plan;

“G”=~Grimshaw Lake Area of Critical Environmental Concern Management Plan

~ removal has proceededon privatelandsin centralAmargosaCanyon,

south of known vole habitat. No control has taken place within the range of this

species.

~ NatureConservancyhasacquired160 acresin Township20 North,Range7

East, Section 4, San Bernardino Baseline Meridian, for protective management.

The BLMhas acquired Grimshaw Lake wetlands in Township 20 North, Range 7

East, Section 9.

~‘TheNature Conservancy is independently attempting to acquire private lands in

vole range.

~ data on vegetationcompositionandwaterquality wasobtainedin

1983-1984 by the Bureau of Land Management and in 1989 by The Nature

Conservancy.
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Part II. RECOVERY

A. OBJECTIVE

The objective is to minimize the threats that imperil the Amargosa vole so

that thespeciescanbe downlistedto threatenedstatus. TheAmargosavole may

be proposedfor downlistingwhenpopulationsofthevole andthewetland

ecosystemuponwhich theyaredependentwithin theancientTecopaLakeBasin

and within Amargosa Canyon are secure arid self-perpetuating. (Minimum

population size and period of stability or growth for populations will be

determined based upon monitoring and to some extent, the geneticanalyses).

Recovery efforts should occur on the following five sites: Public lands

administered by the BLMin the Grimshaw Lake and Amargosa Canyon Areas of

Critical Environmental Concern; State lands in the northern portion of Amargosa

Canyon; The BLMlands south of Tecopa Hot Springs; and privatelands

containing vole habitats. Water sources required to perpetuatetheseareas,and

corridors necessary for maintaining genetic exchange between otherwiseisolated

vole populations should be secured and managed. Secured wetland habitats

should be collectively managed to meet or exceed a minimum viable Amargosa

vole population size. Specific information on the Amargosa vole life history,

genetics, and habitat requirements is necessary to determine the characteristics of

a self sustaining population and its habitat. Priority for securing lands and for

maintaining “core” vole populationnumbersshouldfocuson upland(>1,370 feet,

410 meters) wetland sites deemed crucial for recolonizing, more than ephemeral

lowlands (=1,370 feet, 410 meters) sites subject to periodic inundation.

The interim goal is to secure vole populations in wetlands above 1,370 feet

(410 meters) elevation. Tasks to achieve the interim goal include securing habitat

and the water sources for maintaining these wetlands, and minimizing threats

from introduced species.
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Specific delisting criteria for the Amargosa vole cannot be developed at

this time because of a paucity of information on thespecies’biology and

management requirements. Recovery tasks to rectify these information

deficienciesincludecollectionofdatato determinethenumberof individualsand

habitat size necessary to maintain self-perpetuating Amargosa vole populations.

Delisting criteriafor theAmargosavolewill be developedat adatefollowing the

retrievalofthis information.

B. NARRATIVE

1. Implement short-term actions critical for the near-term survival of the

Amargosa vole

.

Theimmediateandlong-termsurvivalofthespeciesappearsto dependon

thepersistenceofvole populationsoccupyinghabitatpatchesabove1,370feet

(410 meters) elevation. All populations and associated wetlands are small and

vulnerableto rapidchangesfrom alteredgroundwaterandspringoutflows,exotic

vegetationandanimals,naturalandintroducedpredators,andfloods. Extant

populationsandhabitatsneedto be protected.

11. Identify Amargosavole habitatandsourcewateronprivate.The

NatureConservancy.State.andFederallands

.

Currentdistributionofvolehabitatthroughouthistoric rangeneeds

to be mapped.Habitats,groundwater,andspringwatersourcesshouldbe

cataloguedaccordingto ownershipor leaseholder.

ill. Identify Amaruosavolehabitat

.

Vole habitatthroughouthistoric rangeshouldbe mapped

andcataloguedaccordingto ownership. Thiseffort shouldinclude

precisedelineationofwetlandsandelevationcontours.

112. Identify groundwatersourcesandsprings

.

All groundwaterandspringwatersources,andsprings
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essentialto maintainingvole habitatneedto be identifiedby

locationandownershipor leaseholder.This informationshouldbe

included on mapsdevelopedfor Task111.

12. Implementmeasuresto secureextantpopulationsandnon-occupied

habitats:foremost.thoseabove1.370feet(410meters)in elevationand

habitatsprotectedagainstfloodmunby thehistoricrailbed gradingfor the

TonopahandTidewaterrailroad line

.

Habitatpatchesabovethe 1,370feet(410meter)elevationand

behindtherailbedgradingarenot inundatedby periodicflooding.

Populationsin theseareaspersistduring critical flooding yearsand

probablyactasfeederstockfor repopulatinghabitatsof lowerelevation

thatareexposedto flood waters. Seasonallyfloodedlowlandhabitats

probablyactasacorridor for geneexchangeamonguplandpopulations.

Immediateactionsneedto be takento secureuplandhabitatpatchesand

lowlandhabitatpatches.

121. Securewatersourcesandwaterrightsfor groundwaterand

springscritical to maintainingandenhancinguplandhabitatsand

lowlandhabitats

.

Thediversionandchannelizationof springshavegreatly

modifiedoreliminatedsuitablehabitat. Existing watersources

mustbe securedto protectwetlands.Furtherdevelopmentofthe

watersourcescritical to maintainingthesewetlandscouldresultin

the extirpationsof thevole. Waterdevelopmentthatmayresultin

the adversemodificationof volehabitatneedsto be prohibited.

Waterrightsto groundwaterandspringoutflows maintaining

thesehabitatsneedto be securedto ensureprotectionofthe

wetlands.

122. Protectwetlandhabitatsfrom geothermaldevelopment

.

Geothermaldevelopmentmayresultin diminishingthe

quantityandquality of wateravailableto volehabitat.
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1221. Identify geothermalownershipthat canaffect upland

andprotectedlowlandhabitats

.

Geothermalownershipsin areasthatmayaffect

vole habitatneedto be identified.

1222. Remove t~eothermal development that has adverse

effects on wetlands from current and future leasing

.

Geothermal development that will likely affect vole

habitat needs to be removed from current and future

operation.

123. Remove tamarisk from upland and protected lowland

habitats

.

The exotic tamarisk can quickly invade wetlands, out-

compete native vegetation, contribute to water loss and can reduce

standing water levels. Tamarisk needs to be removed from vole

habitat. Prior to tamariskremoval,thenecessaryauthorizationand

permits must be obtained.

124. Maintain integrity oftheTonopahandTidewaterrailbedto

preventflooding ofexistingprotectedlowlandhabitats

.

Theexistinghistoric railbedprotectssomehabitatfrom

majorflooding. If therailbedis breached,flood waterscan

eliminatevole populationsin theseotherwiseprotectedhabitats.

The railbed needs to be monitored for possible breaching and

reinforcedwhereweaknessesarefound.

125. Preventfurther lossof habitator waterqualityby road

construction.maintenance,orotherconstructionactivities

.

Road construction or maintenance can directly and/or

indirectly affect vole habitatby crushingvegetation,covering

habitat with material, impounding or altering spring flow, etc.

Constructionactivitiesneedto be managedto ensurehabitatis not

adverselymodified.
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13. Identify threatsto theAmargosavole and/orhabitat

.

Competition with introduced house mice, predation by domestic

and feral cats, invasion by the exotic tamarisk, and groundwater depletion

are all considered serious threats.Becauseofthe smallsizeoftheextant

vole populationsandhabitat,all potentialthreats(e.g.,invasionby the

exotic southernreed,cattlegrazingin northernAmargosacanyon)and

measuresto protectthevoleneedto be identified. (Theeffectof some

threatson thepopulationmaynot be readily knownandshouldbestudied.

Thesestudieswill be completedunderTask51.)

14. Develop Interim Management Plan to Protect Habitats

.

After completingTask 13, and basedon thebestavailable

information,developan interim managementplanfor the immediate,

short-term protection ofthevole. Theplanshouldidentify actionitems to

minimize loss of vole habitat; especially water sources, competition with

introducedplant andanimalspecies,predation,and otheridentified

threats. The BLMshould explore the option of acquiring the Modine

propertywith theprivatelandowners.This would helpprotectadditional

habitat areas for the vole.

15. ImplementInterim ManagementPlan

.

Responsibletrust resourceagenciesandorganizationsneedto

obtainadequatefunding to fully implementthemanagementplan(Task

14).

2. PopulationSurveysandAssessment

.

Basiclife history informationneedsto be acquiredto increasethe

opportunity for long-term effective management of Amargosa vole populations

andhabitats.Available informationhasbeenrestrictedprimarily to initial

collectionanda seriesofgeneralinventoriesofwetlandhabitatsbetween

Shoshone and the Amargosa Canyon. A comprehensive survey, comprising

visual and focusedtrappingeffort overall occupied,aswell aspotentially

occupied, habitat should be conducted.
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21. Estimatepopulationsizeofall habitatpatchesusing

capture/mark/recapture

.

A surveyand handling protocol needs to be developed. Survey

effort shouldincludehistoric sites. Animalscapturedshouldbe

permanentlymarkedwith asubcutaneouspassiveintegratedtransponder

(PIT) tag and released.

22. Obtaindemographicdataon theAmargosavoleto determine

abundance. distribution. natalitv. mortality, recruitment, dispersal distance

.

and rate of population change

.

The dynamic nature of populations causes them to change in size,

number and location throughtime. Thestatusofvole populations,

including survivorship and effectivebreedingpopulationsize,needsto be

monitored.

23. Collect tissuesamplesfrom all newcapturedanimals

.

At aminimum,atissuesample(e.g.,hair, earclip) will betaken

from eachindividualuponfirst capturefor subsequentgeneticanalysis.

Whenpossible,andperestablishedprotocol,a sampleofbloodshouldbe

collectedfor geneticanalysisof bloodproteingroups. Also, thereare

new, less invasive techniques, such as fecal analysis, that should be

exploredasotherpotentialmeansof extractinggeneticinformation.

24. Collate and analyze data annually

.

All data should be synthesized and analyzed annually. A summary

report should be distributed to all Federal and State agencies with trust

resource responsibilities.

3. Habitat Surveys and Assessment

.

A thorough description of habitatdistributionandadetailedassessmentof

habitat requirements of the vole is necessary to design habitat enhancement plans.

31. Ouantify habitat characteristics around animal capture sites

.

Each precise pointofcaptureof thevolewill be markedfor
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subsequentquantificationof habitatparameters.Biotic andabiotic

componentsneedto be characterizedandevaluated.Thehabitat

characterization should include, but not be limited to, floristic

composition,distancefrom nearestwater,soil type, soil compaction,soil

moisturecontent,andgradient.

32. Determinetemporalandspacialpatternsofhabitatuse

.

Amargosavole populationsize anddistributionfluctuates

seasonallyandmanyvolepopulationshaverelativelypredictable,long-

termcyclic patterns.To designan effectivehabitatmanagementplan,it

will be importantto understandcontemporaryhabitatusepatterns,

population size and distribution.

33. Evaluatehabitatconditionannually

.

A systematicinventoryofextantwetlandhabitats,extendingfrom

Shoshone to the Amargosa Canyon, needs to be undertaken. Each habitat

patchshouldbe mappedandcharacterizedbasedon thefindingsofTask

31. Habitat conditions on secured (i.e., Federal, State and The Nature

Conservancylands)andunsecured(i.e., remainingprivatelands)

Amargosa vole habitats should be evaluated annually. Monitoring

measuresshould gaugeeffectsofbothnaturalandhuman-inducedactions

and success of recovery tasks.

331. TecopaLakeBasinandtheAmargosaCanyon

.

Vegetationsurveys,hydrologicalstudies,andhuman

disturbanceevaluationswill all needto be conductedto evaluate

habitatquality. Assessmentof theimpactofseasonalflooding to

volehabitatsuitability, especiallyin theareabetweenTecopaHot

SpringsRoadandtherailroadgradeaswell aswithin the

Amargosa canyon will be necessary.Assessmentoftamarisk

encroachmentin theGrimshawLakeareaandtheAmargosa

canyonwill be necessary.A reviewof thecooperativeefforts

between the various land owners and administrators in the area

shouldassistin isolatingareasofconflict, preventduplicationof
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effort, andhelpdeterminemethodsof efficienthabitat

management.

332. Shoshonearea

.

Vegetationsurveys,hydrologicalstudies,andhuman

disturbanceevaluationswill all needto be conductedto evaluate

habitatquality andpopulationreestablishmentefforts. A reviewof

thecooperativeefforts betweenthevariouslandownersand

administratorsin the areashouldassistin isolatingareasof

conflict, preventduplicationofeffort, andhelpdeterminemethods

ofefficienthabitatmanagement.

34. Developmanagementprotocolsfor enhancingextanthabitatand

rehabilitatinghistoricalhabitatsites

.

Basedon dataobtainedfrom Tasks31-33,managementprotocols

should be developed. This process will be ongoing with management

protocolsevolving asnewinformationbecomesavailable.

341. Analyzehabitatdata

.

Dataobtainedfrom Tasks3 1-33shouldbe analyzedto

determineessentialhabitatcharacteristics,variationsin habitat

types,optimalhabitatparameters,naturalchangesin habitat,and

otherfactorsnecessaryto defineoptimalhabitat,monitortrends,

andmanagefor optimalhabitatconditions.

342. Developmanagementprotocolsfor enhancingextanthabitat

andrehabilitatinghistoricalhabitatsites

.

Managementprotocolsshouldbe developedandmodified

asnewinformationis available. A reportof Amargosavole habitat

status should be submitted annually to Federal and State trust

resource management agencies.

4. Genetic Analysis

.

Amargosa vole genetics information is necessary to complete recovery
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criteriaanddevelopsoundrecoverytasks.

41. Geneticanalysis

.

The degree of genetic differentiation within and among Amargosa

vole populationscanbe usedto determinethedegreeofgeneflow, relative

levelsof inbreeding,and changesin inbreedingovertime. Samples

should be obtained from all Amargosa voles captured in the field and from

museumspecimens. Necessary permits should be obtained from the U.S.

Fish and Wildlife Service and California State Lands Commission. A

varietyof samplingandtestingmethodologiesareavailable. A protocol

describingthesamplingproceduresandappropriatemethodologies(e.g.,

mitochondrialDNA, nuclearDNA, electrophoretic)needsto be developed

andimplemented.Thesestudiesmayprovideinformationcritical for

identifying necessaryrecoveryactions.

42. Evaluateprogresstowardrecoveryobjective

.

Thegeneticsinformationwill be usedto determineif recovery

objectivesandmanagementactions(suchasTask5) needto be modified.

5. EnhanceAmargosaVole PopulationsandHabitat

.

Enhancingexistinghabitatandrestorationof lostor degradedhabitatsto a

quality that will support “target” Amargosa vole population levels may include:

tamariskremovalandcontrol,protectivefencingofwetlandhabitats,

rehabilitation or creation of previously degraded habitats and vole dispersal

corridors, control of house mice to reduce competition(if necessary), removal of

feral cats to reduce predation,restrictingapplicationof rodenticidesor herbicides

near wetland habitats, creation of additionaluplandbulrushpocketsnot subjectto

regular inundation, and introduction of voles into these created habitats.

Implementation of management measures to restore or enhance habitats or to

“boost” vole populations will be contingent upon initial field test results.

51. Determine effects of natural and anthropogenic threats including

flooding, spring water flow and flux. vegetational changes. fire. exotic

intrusion (plant and animal).pesticides/rodenticides.and
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groundwater/watershedalteration

.

Task 13 requiresresourceagenciesto identify threatsto vole

populationsandtheirhabitatwhile task 14 requiresdevelopmentofan

interim managementplanto protectthevole basedon thebestavailable

information. In somecases,theeffectsofthreatsto vole populationsand

habitatsstill needto be determinedto implementappropriatelong-range

managementactions. A focusedlong-rangemanagementplanneedsto

identify threatsthatrequireimmediateand specificactionto prevent

extinction,thosethreatsthatarenot immediatebutwill requireprolonged

managementaction,andthosethreatsthatareof smallconsequence.

52. Implementeffectivehabitat/vegetationmanipulationthat enhances

vole habitat and minimizes adverse effects on othersensitivenative

species

.

Managementofhabitatmaybe necessaryto maximizevole

populationsize. Suchaction shouldincludeprotectionagainstwater

withdrawal. fire, and/or tamarisk removal. Restoration of historic habitat

shouldattemptto duplicatebiotic andabioticconditionsthatcharacterize

high quality vole habitat. Prior to habitat manipulation, surveys should be

conducted for rare or endangered species.

53. Reduceor eliminatecompetitivefaunalspecies

.

Selectivetechniquesto controlpredators(nativeandferal) and

eliminate or/control non-native competitive species should be

implemented.Techniquesshouldnot adverselymodify habitatorresultin

theaccidentalkilling orharmingofthevole.

54. EstablishadditionalAmargosavolepopulations

.

Specieswith apatchydistributionwill be lessvulnerableto

demographicandenvironmentalstochasticityif patchesarenumerous,

large and interconnected. The need and location for additional vole

populationsshouldbe basedon thegeneticanalysisfindings.

Reintroductionsshouldoccuronly in historic habitat.
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541. Determineif establishmentorrehabilitationof habitatis

necessary

.

It may be necessary to translocate individual animals from

extantpopulationsinto otherareasofhistoric habitatwherebulrush

marshpocketsappearfavorablefor colonizationby this species.

Alternatively, creationof new“upland” sitesin theTecopaLake

Basinor Shoshoneareamayafford theopportunityfor successful

establishmentof volepopulationsintopreviouslyunstablehabitats.

542. Locatesite(s)for experimentaltranslocationof voles

.

Selection of reintroduction sites should be based on an

analysis of species inventoryresults,anassessmentofhabitat

condition and rehabilitation potential, current and anticipated

threats, and opportunity for long-term managementofhabitatsfor

the perpetuation of the subject Amargosa vole population.

543. Completehabitatrehabilitationor protectivemeasures.if

necessary,prior to reintroducingvoles

.

Reintroductionsitesmayneedrestorationorprotection

measuresto maximizetheviability ofthereintroducedvole

populations.Measurescouldincludeflood protection,vegetation

restoration,fencingto excludedomesticdogsand cats,

elimination/controlofpredatorsand competitors,andtheposting

of informational signs.

544. Obtainvolesfor translocationprogram

.

Amargosavolesmaybe live-trappedfrom anextant

populationsitedeemedlargeenoughto accommodateremovalof

several animals. Alternately, smaller numbers of individual

animals may be obtained from one or more extant populations and

used to captively rear additionalanimalsfor later release.

545. Introduce voles into the site(s)

.

Relevant literature should be reviewed to determine the
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initial optimum number and demographic composition of voles in

a translocated population and theoptimalenviromnentalconditions

for reintroduction. An experimental reintroduction plan will be

developed detailing the translocation procedures and subsequent

research! monitoring design. All necessary permits will need to be

obtained from the relevant regulatory and managementagencies

before actual translocation occurs.

546. Monitor success of the vole population at each transplant site

.

Ability of translocated animals to survive and reproduce,

and for the vole population to increase within the area of

reintroduction should be evaluatedfor at leasttwo consecutive

years to gauge program success. Development of additional

management recommendations to facilitate increasedopportunity

for successful reintroductions should also be an integral component

of this evaluation program.

547. Continue with transplant program if necessary or feasible

.

If experimental trans location results show a high

probability for the successful establishment of additional vole

populations,an extendedprogrammaybeinstitutedwithin the

area.

55. Developmapofhabitatandpopulationtrends

.

As enhancement efforts progress and evolve, thestatusof

Amargosa vole habitat and population trends should be documented and

mapped. The maps will illustrate species status and the extent of habitat

manipulation and land use trends. An annual report should be submitted

to Federal and State trust resource management agencies.

6. Monitor Habitat Trends

.

The status of the Amargosa vole, implementation of recovery tasks, and

the effectiveness of recovery tasks can be assessed only by routine monitoring.

Modifications of recovery plan objectives may be required as additional
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informationobtainedthroughimplementationofplantasksbecomesavailable.

Suchmodificationsmayincludeadjustmentof minimumvolepopulationdensity

levels required to maintain a viable population size. Accumulation of this

information should also provide for quantification of specific delisting goals.

61. Developmonitoringprotocolandconductyearlysmall mammaland

vegetationsurveys

.

A protocolfor smallmammalandvegetationsurveysshould be

developed(andmaybe adoptedfrom abovetasks). Theprotocolshould

include, butnotbe limited to, surveymethods,season,handlingprocedure,

measurements,anddispositionof specimens.ThenecessaryFederaland

State permits will be acquired.

62. Updatemapofhabitatandpopulationtrends

.

Datashouldbe synthesizedandanalyzedin areportform. Raw

datashouldbe digitized onto mapsofAmargosavolehabitat. All

informationshouldbe reportedannuallyto Federaland Statetrustresource

agencies.

63. As necessary.modify managementplans

.

Newdatashouldbe incorporatedinto themanagementplans.

Modify plansasnecessary.

7. Establishapublic outreachprogram

.

An effectivepublic informationprogramshouldbe developedto increase

awarenessand understandingoftheAmargosavolerecoveryefforts. Interested

partiesshouldbe continually involved in andupdatedon all aspectsof this

recoveryeffort so thatconflictscanbe identifiedandresolvedassoonandas

muchaspossible.

71. Establishapublic outreachprogram

.

Developeducationalmaterialssuchassigns,talk showsand

brochuresto inform thepublicaboutAmargosavole recoveryeffortsand

to help identify hazardsto thespeciessurvival on unprotectedlands.
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Part IV. IMPLEMENTATION SCHEDULE

This implementationscheduleoutlinesrecommendedactionsand

estimatedcostsassociatedwith therecoveryoftheAmargosavole. It is a guide

for meetingtheobjectivediscussedin PartII ofthis recoveryplan. This schedule

indicatestaskpriorities,numbers,anddescriptions;durationofeachtask;

responsibleagencies;and estimatedcosts. Theseactions,whenaccomplished,

shouldbringabouttherecoveryoftheAmargosavole andprotectits habitat.

Estimated monetary needs for all parties involved in recovery are identified and,

therefore,this schedulereflectsthetotal estimatedfinancialrequirementsfor the

recovery of this species.

In the implementationschedule,tasksarearrangedin priority order. The

assignedprioritiesaredefinedasfollows:

Priority 1 - An action that must be undertaken to prevent extinction or to

prevent the Amargosa vole from declining irreversibly in the

foreseeablefuture.

Priority 2 - An actionthatmustbe undertakento preventa significant

declinein theAmargosavolepopulationdistributionorsize,or

habitatquality, or someothersignificantnegativeimpactshortof

extinction.

Priority 3 - All otheractionsnecessaryto meettherecoveryobjective.
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The following terms and abbreviations are used in the implementation schedule:

Task Duration:

Continuous —

Ongoing

ResponsibleParty:

BLM

FWS

BRD

NPS

CDFG

TNC

*

Other:

Total Cost

TBD

The action will be implemented continually

once begun.

— Currentlybeingimplementedand will

continueuntil no longernecessaryfor

recovery.

— U.S. BureauofLandManagement

— U.S. FishandWildlife Service

— U.S.G.S.Biological ResourcesDivision

— U.S. NationalParkService

— California Department of Fish and Game

— TheNatureConservancy

— LeadAgency

— Projected cost of task from start to finish;

doesnot includecostsidentifiedasTBD.

— To Be Determinedata later date
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Part IV. Implementation Schedulefor the AmargosaVole

Priority

No.

Task

No.

Task

Description

Task

Duration
Years

Responsible

Party

Total

Cost

COST ESTIMATES($1,0005)

FY
1998

FY
1999

FY
2000

FY
2001

FY
2002

Needs 1: Critical Action for Near-term Survival

1 III Identify vole habitat 2 BRD*
BLM
CDFG
TNC

2
2
2
2

1
1
1
1

1
1
1
1

1 112 Identify groundwatersourcesandsprings 2 BRD*
BLM
CDFG
TNC

2
2
2
2

1
1
1
1

1
1

1

121 Securegroundwaterandspringscritical to
maintainandenhanceuplandandprotected
lowlandhabitats

2 BLM*
CDFG
TNC
NPS

TBD
TI3D
TBD
TBD

TBD
TBD
TBD
TBD

TBD
TBD
TBD
TBD

1 1221 Identify geothermalownershipthatcanaffect
habitat

I BLM* TBD TBD

1 1222 Removegeothermalthreats I BLM* TBD TBD

123 Removetamariskfrom uplandandprotected
habitats

Continuous BLM*
TNC
BRD

125
TBD
TBD

20
TBD
TBD

20
TBD
TBD

20
TBD
TBD

25
TBD
TBD

T
TBD
TBD

124 Maintain integrity of historicrailbedto prevent
flooding of protectedlowlandhabitats

Continuous BLM TI3D TBD TBD ‘rBD TBD

1 125 Preventfurther lossof habitator waterquality
by constructionactivities

Continuous BLM* TBD TBD TBD TBD



Priority

No.

Task

No.

Task

Description

Task

Duration
Years

Responsible

Party

Total

Cost

COSTESTIMATES($I,000’S)

FY
1998

FY
1999

FY
2000

FY
2001

FY
2002

13 Identify threatsto the vole I CDFG*
BLM

I
I

I
I

14 Developinterim managementplan 1 BLM*
CDFG
FWS

I
I
I

1
1

15 Implementinterim managementplan 3 ELM*
TNC

TED
TED

TED
TBD

TED
TBD

TBD
TBD

Subtotalcostsneeds1

Needs2: PopulationSurveysandAssessment

156 35 36 20 25 5

21 Estimatepopulationsizeof all habitatpatches 3 CDFG4
BLM
TNC
FWS
ERD

30
9
9
6
3

10
3
3
2
1

10
3
3
2
1

10
3
3
2
1

22 Obtaindemographicdata 5 CDFG*
ELM
TNC
EWS
ERD

20
6
6
4
2

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

10
3
3
2
1

10
3
3
2
1

2 23 Collect tissuesamples 5 ERD*
ELM
CDFG
TNC
FWS

TED
TED
TED
TED
TBD

TED
TED
TED
TED
TED

TED
TED
TED
TED
TED

TED
TED
TBD
TED
TED

TED
TED
TED
TED
TED

TED
TED
TBD
TED
TED



Priority
No.

Task
No.

Task
Description

Task
Duration
Years

Responsible
Party

Total
Cost

COST ESTIMATES($l,000’S)

FY
1998

FY
1999

FY
2000

FY
2001

FY
2002

2 24 Analyzepopulationdata 5 ERD*
ELM
CDFG
VNC
FWS

10
5
5
5
5

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1

Subtotalcostsneeds2 125 25 25 25 25 25

Needs3: HabitatSurveysandAssessment

2 31 Quantifyhabitatcharacteristics 3 BLM*
CDFG
TNC
FWS
ERD

3
3
3
3
3

I
I
I
I
I

I
I
I
I
I

I

I
I
I

2 32 Determinetemporalandspacialpatternsof
habitatuse

5 ERD*
ELM
CDFG
TNC
FWS

2
2
2
2
2

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

1
1
1
1
1

1
1

1
1

2 331 EvaluatehabitatconditionsofTecopaLake
EasinandAmargosaCanyon

5 ELM*
CDFG
TNC
FWS

10
5
5
5

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

2 332 Evaluatehabitatconditionsof ShoshoneArea 5 CDFG*
ELM
FWS

5
5
5

1
1
1

1
1
1

1
1
1

1
1
1

1
1
1



Priority
No.

Task
No.

Task
Description

Task
Duration
Years

Responsible
Party

Total
Cost

COST ESTIMATES($l,000S)

FY
1998

FY
1999

FY
2000

FY
2001

FY
2002

2 341 Analyzehabitatarea 5 BLM*
CDFG
TNC
FWS
BRD

10
5
5
5
5

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1

1
1
1

2 342 Developmanagementprotocol 5 I3LM*
CDFG
TNC
FWS

I
I
I
I

1

1

Subtotal costs needs 3 105 20 20 20 20 25

Needs4: GeneticAnalysis

2 41 GeneticAnalysis 3 BRD*
FWS
CDFG
BLM

40
6
6
3

20
2
2
1

10
2
2
1

10
2
2

2 42 Evaluateprogresstowardrecoveryobjective Continuous FWS
BLM

0
0

Subtotalcostsneeds4 60 25 15 15 0 5

Needs5: EnhanceVole PopulationandHabitat

2 51 Determineeffectsof threats 3 BLM* 3 1 1 1

2 52 Implementhabitat/vegetationenhancement Continuous BLM*
CDFG
TNC
FWS

TI3D
TBD
TBD
TBD

TBD
TBD
TBD
TBD

2 53 Reducecompetitivefauna Continuous CDFG*
BLM

TNC
FWS

TBD
TI3D

TBD
TBD

TBD
TIID

TI3D
TBD



Priority
No.

Task
No.

Task
Description

Task
Duration
Years

Responsible
Party

Total
Cost

COST ESTIMATES($1,000’S)

FY
1998

FY
1999

FY
2000

FY
2001

FY
2002

2 541 Determineif establishmentof rehabilitationof
habitatis necessary

I FWS*
BLM

CDFG
TNC

2
2

2
2

2
2

2
2

2 542 Locatesite(s)for experimentaltranslocationof
voles

I BLM*
CDFG
EWS

TBD
TBD
TJ3D

2 543 Completehabitatrehabilitationprior to
reintroducingvoles

2 BLM*
CDFG
FWS

TBD
TI3D
TBD

2 544 Obtainvolesfor translucation 3 I3RD*
I3LM
CDFG
FWS

TBD
TBD
TBD
TBD

2 545 Reintroducevoles 3 BRD*
BLM
CDFG
FWS

TBD
TI3D
TBD
TBD

2 546 Monitor successofreintroduction 2 BRD*
BLM
CDFG
FWS

TBD
TBD
TBD
TBD

2 547 Continuewith translocationsasnecessary Continuous CDFG*
BLM
FWS

TBD
TBD
TBD

Subtotalcostsneeds5 11 0 0 1 19

6: MonitorHabitatTrends



Priority

No.

Task

No.

Task

Description

Task

Duration
Ycars

Responsible

Party

Total

Cost

COST ESTIMATES ($l,000S)

FY
1998

FY FY
1999 2000

FY
2001

FY
2002

2 61 Develop monitoring protocol and conduct yearly
small mammaland vegetation surveys

Continuous CDFG*
BLM
FWS

TBD
TBD
TBD

2 62 Updatemapof habitatandpopulationtrends Continuous BLM*
CDFG
FWS

TBD
TI3D
TBD

2 63 Modify managementplans TI3D BLM*

CDFG
FWS

TBD

TI3D
TBD

Subtotalcostsneeds6 0 0 0 0 0 0

Needs7: DeveloppublicOutreachProgram

2 171 Develop a public outreach program

Subtotalcostsneeds7

Continuous CDFGLM*
FWS

5 1118 10 5j
5 11

49 12 71 ¾

506~ 117! 103J 84J

31
TOTAL COSTS 741 72j



Appendix A: Summaryof CommentsReceivedon the 1988Draft

RecoveryPlanfor theAmargosaVole

Written comments on the draft recovery plan were only received from the

California Department of Fish and Game. All comments and suggestions were

incorporated into this final plan.
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